Cyclic AMP in myocytes isolated from hypertrophied rat hearts.
Impaired inotropic responsiveness to isoproterenol stimulation has been reported in the hypertrophied hearts of spontaneously hypertensive rats and renal hypertensive rats. This study was carried out in order to investigate the possibility that a defect in cyclic AMP production by cardiac myocytes is responsible for the impaired inotropic responsiveness of these hearts. Basal and isoproterenol stimulated cyclic AMP levels were measured in ventricular myocytes isolated from hypertrophied rat hearts. Cyclic AMP accumulation was also measured in the presence of isobutyl-methyl-xanthine, a phosphodiesterase inhibitor, and the results were compared to the appropriate controls. In the spontaneously hypertensive rat, no changes were detected in the basal or isoproterenol stimulated cyclic AMP formation. This suggests that the biochemical alterations leading to a diminished inotropic response in this model of cardiac hypertrophy involve abnormalities in mechanisms other than cyclic AMP production. In the renal hypertensive rat, basal and isoproterenol stimulated cyclic AMP levels were significantly depressed as compared to controls. This suggests that abnormalities in the signal transduction mechanism and formation of cyclic AMP are, at least in part, responsible for the impaired inotropic responsiveness seen in this model. These results confirm that cardiac hypertrophy is a heterogeneous process. Reduced inotropic responsiveness to isoproterenol stimulation in the hypertrophied hearts of the SHR and the RHR, both models of pressure overload hypertrophy, involve different biochemical alterations. Results of this study suggest that the physiologic response of cardiac hypertrophy may not be as important as the underlying cause of hypertrophic stimuli in determining the pathophysiological consequences.